Based on the radiological findings, the differential diagnosis for this lytic skull lesion included neuroblastoma and Langerhans cell histiocytosis. Systemic workup revealed no other lesions on skeletal survey and imaging, and only mild elevation in bilirubin and lactate dehydrogenase levels were found on laboratory investigation. The defect persisted at short-interval follow-up. Surgery was undertaken for diagnosis after obtaining multidisciplinary input.
Operative Findings
There was an abnormal subgaleal soft-tissue lesion disrupting the periosteum, interdigitating with the bony edges of the calvaria and adherent to the dura. The mass was rubbery, lobulated, and light purple to tan. The bone edges were curetted until normal bone remained. All visible abnormal tissue was excised, and the dura remained intact. Repair of the skull defect was not necessary because of the patient's young age. The child tolerated surgery well. The wound was well healed at postoperative follow-up with progressive decrease in size of the skull defect over 6 months.
Pathological Findings
Histological evaluation of the excised specimen revealed a spindle cell tumor with a plexiform architecture and infiltrative growth including invasion of bone ( Fig.  2A) . In areas, the tumor cells showed a loose whorled arrangement around blood vessels (Fig. 2B ). Other foci showed prominent Meissner's corpuscle-like neural structures, which were strongly S100 positive ( Fig. 2C and D) . A few scattered melanin-containing dendritic cells with immunoreactivity for S100 and HMB-45 were also present within the tumor (Fig. 2E) . Background spindle cells were variably immunoreactive for smooth-muscle actin (Fig.  2F ). Histiocytes and giant cells were scattered throughout the tumor. There were no areas of necrosis, and only rare mitotic figures were identified. Additional immunohistochemical studies revealed that the tumor cells were negative for CD1a and CD207, excluding Langerhans cell histiocytosis, and for myogenin and muscle-specific actin, ruling out a rhabdomyosarcomatous component of the lesion. Electron microscopy revealed absence of basal lamina and tight junctions, excluding a meningioma. Chromosome analysis revealed a normal male karyotype. Based on these findings, the tumor was judged to be a congenital pigmented neurocristic tumor.
discussion
Abnormal migration and growth of neural crest cells during development can result in benign and malignant childhood tumors. 3 Several of these lesions can be identified in the skull, including melanotic neuroectodermal tumors of infancy (MNTIs), cellular blue nevi (CBNs), and NCHs. 1, 3, 26 These entities vary in gross and histological findings, growth rate, potential for malignancy, and age at presentation. 11, 12, 27 Efforts to characterize and differentiate these congenital cutaneous lesions have been driven by attempts to identify the potential for future malignancy; currently the risk associated with each type is not well known. 6, 12, 13, 17, 19 We review this spectrum to highlight differences in these heterogeneous group of lesions.
NCHs are rare cutaneous tumors with descriptions limited to case reports and small case series. They are most commonly observed in the scalp and can be congenital or acquired. 19 These tumors typically present later in childhood and more commonly in adulthood, which is likely due to slower progression of the lesion. 1, 2, 12, 21 Skin overlying these lesions is grossly pigmented and alopecic. These lesions typically involve the dermis and subcuticular layers of the skin and are nodular and infiltrative. 17 Histologically, they are composed of cells of melanocytic, neural, and mesenchymal differentiation. 12, 26 Key histological features include proliferation of different cell types thought to be derived from neural crest origin, such as nevomelanocytes, Schwann-like cells, and pigmented spindled and dendritic cells. 3, 13, 19, 21, 24 If these lesions display a prominent melanocytic component, they can be difficult to differentiate from other pigmented cutaneous abnormalities, such as congenital nevi, as there can be some histological overlap. 17, 24 This overlap in histological findings has led some to suggest that pigmented cutaneous nevi with neural crest components represent a spectrum of lesions, rather than distinct entities. 17, 24 Unlike an NCH, an MNTI presents as a solitary pigmented expansile mass appearing in the 1st year of life. They most commonly occur in the maxilla, although they may also appear in other craniofacial bones. These lesions may be locally aggressive but are generally classified as benign. 10, 20 However, the potential for future malignancy cannot be ruled out or predicted based on histological features or clinical progression. 10 Histologically, MNTIs are biphasic tumors composed of nests of large melanin-containing epithelioid cells and small neuroblastic cells set within a fibrous stroma. 11, 20 MNTIs may share some histological features with NCHs, such as melanin-containing cells, but they differ in that they do not have a differentiated neural component, are generally locally aggressive, and typically involve the craniofacial soft tissues, whereas NCHs most commonly occur on the scalp. 24 A CBN is another related entity and is clinically identified by a blue raised lesion, most commonly found in the sacrococcygeal region. 22 These lesions may be congenital or appear in early childhood and are typically slow growing. Grossly they are well circumscribed, localized to the dermis, and may be nodular or lobulated. Involvement of large nerve fibers is not uncommon. 17, 22 Histologically, CBNs are composed of spindle cell nodules interspersed with regions resembling blue nevi, with dendritic melanocytes and surrounding desmoplastic reaction. CBN pigmentation and degree of sclerosis are variable. 16, 22 These lesions lack the divergent differentiation of NCHs. 17 The clinical presentation of the present case of a congenital NCH is unique compared with previous reports in the literature. Typically, an NCH presents with an enlarging pigmented skin lesion. Our patient presented with a palpable calvarial defect in the parietooccipital region with normal-appearing overlying skin. There was no suspicion or known indication for skin biopsy at the time of surgery; thus, we cannot comment on any histological changes in the overlying epidermis or dermis.
The present case also differs from those in the literature in that cutaneous lesions of neural crest origin do not commonly involve the underlying bone. While some cranial pigmented lesions with associated calvarial defects have been described, they have been of histologically nevoid type and have presented as large, grossly pigmented lesions. 8, [14] [15] [16] 18, 23, 28 There have been 7 reports in the literature of CBNs with an associated calvarial defect, 6 of which were in the pediatric population. 8, [14] [15] [16] 18, 23, 28 In all of these cases, the lytic skull lesion was associated with a prominent pigmented lesion of the overlying skin. Two reported congenital neurocristic lesions involved bone. One case of NCH displayed bone marrow infiltration in the posterior skull without an associated lytic defect. 5 Another case of reported malignant neurocristic tumor involved the occipital bone and infiltrated the dermis, subcutaneous tissue, and parotid gland. 21 Both of these lesions presented with the primary finding of an overlying enlarging pigmented skin lesion.
To our knowledge, this is the first report of an NCH presenting without an overlying pigmented cutaneous lesion. In addition, this case represents the third reported case of an NCH involving the skull bone. Our findings here suggest that neurocristic lesions may have a broader clinical presentation than previously described and should be considered in the differential diagnosis for lytic skull lesions in infants and young children. As with other congenital lesions of neural crest origin, including CBNs and MNTIs, vigilant long-term follow-up is warranted. The risk for latent malignancy cannot be predicted based on clinical or histological features. Because the malignancy potential of many of these neurocristic lesions is unknown, recognizing that a lytic skull lesion may have a neurocristic origin is important in surgical planning and long-term surveillance.
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